Over one half of the fiscal spending component of the American Recovery and Reinvestment Act (i.e. the Stimulus) was allocated via grants, loans and contracts. Businesses, non-profits and non-Federal government agencies that received this type of Stimulus money were required to report the number of jobs directly created and saved as a result of their funding. Created and saved jobs represent, precisely, the full-time equivalent of jobs funded by first-and second-tier recipients of and contractors on ARRA grants, loans and contracts. In this paper, I categorize these jobs into either the private sector (businesses and non-profits) or the government sector. I estimate that, at the one-year mark following the start of the Stimulus, 166 thousand of the 682 thousand jobs directly created/saved were in the private sector. While less than one in four Stimulus jobs were in the private sector, over seven of nine jobs in the U.S. economy overall reside in the private sector. Thus, Stimulus jobs were heavily tilted towards government. Examples of private-sector Stimulus jobs include: social workers hired by non-profit groups to assist families, mechanics to repair buses for public transportation and construction workers to repave highways. Examples of government Stimulus jobs include: public school teachers, civil servants employed at state agencies and police officers.
Introduction
Beginning in February of 2009, the U.S. Federal Government mounted its largest anti-recession fiscal stimulus in over seventy years, the American Recovery and Reinvestment Act, i.e. the Stimulus. 1 The Congressional Budget Office's most recent assessment is that the cost of the Act will eventually total $821 billion. 2 This paper studies the employment effect of the Stimulus using a new data set. 3 The data consists of legally-mandated reports provided by a set of awardees of Stimulus funds.
In particular, each recipient of a contract, grant or loan was required to file a report every three months that included a self-constructed estimate of the number of jobs directly created or saved as a result of its Stimulus funding as well as a general description of these jobs. Created and saved jobs represent, precisely, the full-time equivalent of jobs funded by first-and second-tier awardees of and contractors on ARRA grants, loans and contracts. 4 Using these reports, I estimate that, at the one year mark of the program, 166 thousand of the 682 thousand jobs directly created or saved by the Stimulus were in the private sector. Thus, less than one in four Stimulus jobs were in the private sector. In contrast, over seven of nine jobs in the U.S. economy overall reside in the private sector. 5 While limited in quantity, direct creation/saving of private sectors jobs was not trivial. For example, the U.S. Department of Transportation administered ARRA projects that directly created and saved thousands of private-sector jobs, most of which were in the depressed construction industry; however, transportation jobs made up less than 5% of all jobs reported in this period.
The outcome that I document has a different flavor than the one predicted by President Obama's advisors. In January of 2009, Jared Bernstein and then-CEA Chair Christiana Romer wrote "More than 90 percent of the jobs created are likely to be in the private sector." Note that Bernstein and Romer's number is not directly comparable to my results, because they were including both directly and indirectly created/saved jobs in this quote. 6 Analyzing the recipient-reported job creation data provides a new and distinct way to evaluate the Stimulus. Other existing methods include aggregate time series analysis and cross-sectional studies. The recipient-reported data has an advantage over these other methods in that it does not require any identification or statistical modeling assumptions.
The recipient-reported data does suffer from a drawback that may be less present in other approaches. The recipient-reported jobs are only those directly created/saved due to this Federal spending. These will tend to overstate true job creation if the direct government jobs crowdout private sector employment that would have occurred. These will tend to understate true job creation to the extent that there are jobs 'indirectly' created by the spending. Moreover, these will not include the jobs created indirectly due to the tax cut and transfer component of the Stimulus.
2 Background on the Recipient-Reported Data
The Award Hierarchy and the Definition of a Job Saved/Created
The Recovery Accountability and Transparency Board was created by the Stimulus Act and one of the Board's responsibilities was to collect a wide variety of data from primary recipients, known as recipient reports. 7 Primary recipients are one of the four 'recipient roles' established by the Board. The other three are sub-recipients, primary vendors and sub-vendors. Figure A .1 in the Appendix illustrates the relationship between the roles. Primary recipients take award dollars, whether from grants, loans or contracts. Sub-recipients receive Stimulus funds though the primary recipients. Vendors and sub-vendors sell goods and services to primary recipients and sub-recipients, respectively.
The responsibility for filing quarterly reports rested with the primary recipients. One field of the survey that each recipient must complete is titled "Number of Jobs." Recovery Accountability and Transparency Board (2010) contains a description of that data field: "Jobs created and retained.
An estimate of the combined number of jobs created and jobs retained funded by the Recovery Act during the current reporting quarter in the United States and outlying areas . . . ." 8 The field description goes on to say: "For grants and loans, the number shall include the number of jobs created and retained by sub recipients and vendors." For grant and loan recipients, "the estimate of the number of jobs created or retained by the Recovery Act should be expressed as 'full-time equivalents' (FTE). In calculating an FTE, the number of actual hours worked in funded jobs are divided by the number of hours representing a full work schedule for the kind of job being estimated. These FTEs are then adjusted to count only the portion corresponding to the share of the job funded by Recovery Act funds."
A few examples are useful at this point. First, the Federal Highway Administration, awarded a $342 million Highway Infrastructure Improvement Grant to the Wisconsin Department of Transportation. There were no sub-recipients of this award. There were three primary vendors: one construction and two engineering firms. In the fourth quarter of 2009, the Wisconsin Department 7 Section 1512 of the Act. 8 The data description was slightly different for the first quarterly reporting period, which was not used in my study. At that time, recipients were asked to construct a jobs number based on whether a given job would have existed were it not for the Recovery Act. The reason for the change was the subjective nature of the original question.
of Transportation reported that the award had directly created/saved 51.1 jobs. It also reported that the project was less than 50% completed.
As a second example, the U.S. Office of Elementary and Secondary Education awarded a $480 millon Education Fund grant to the State of Wisconsin, the primary recipient. The State of Wisconsin, in turn, distributed most of this money to over 400 local school districts, each of which was a sub-recipient of the original grant. In the fourth quarter of 2009, there were ten sub-vendors on the grant. These were due to expenses made by some of the sub-recipients to businesses, such as Apple Computers. At that time, there were no primary vendors, indicating that the primary recipient did not directly buy from vendors. In that quarter, the State of Wisconsin reported that the award had directly created/saved 3951.56 jobs.
With respect to data quality, the recipient-reported jobs data has been scrutinized by both state and federal auditors, Congressional committees, media organizations and private citizens.
A General Accountability Office (2009), hereafter GAO, report based on the third-quarter recipient reports of that year did find some questionable data entries. For example, roughly four thousand of the more than one-hundred thousand recipient reports showed "no dollar amount received or expended but included more than 50,000 jobs created or retained." This 50 thousand is not trivial, but it is relatively small when compared the 682 thousand total jobs reported.
Also, there were "9,247 reports that showed no jobs but included expended amounts approaching $1 billion." In total this one billion dollars represented less than 2.3% of the aid covered by these reporting requirements through the third quarter of 2009. The GAO report did not explore how many of these awards may have made expenditures without creating jobs.
Finally, the GAO found other reporting anomalies but stated that they were "relatively small in number."
The GAO report concluded with four recommendations to the Office of Budget and Management (hereafter OMB) to improve the consistency of data collection and reporting. The GAO posted, on its website, that two of its recommendations were adopted by the OMB though a December 2009 OMB memo to ARRA-fund recipients. One major point of the OMB memo was that "the recipients will no longer be required to make a subjective judgment on whether jobs were created or retained as a result of the Recovery Act. Instead, recipients will more easily and objectively report on jobs funded with Recovery Act dollars." One of the two recommendations that was not adopted was moving to an hours worked, wages paid model over one of jobs created and saved.
The other recommendation was that the "OMB continue working with federal agencies to provide or improve program-specific guidance to assist recipients, especially as it applies to the full-time equivalent calculation for individual programs."
Since the data I consider is from the first quarter 2010 report, the Recovery Accountability and Transparency Board and OMB changes resulting from the GAO report may have improved the quality of reports. Unfortunately, the GAO has not issued a comprehensive follow-up (to its November 2009 analysis) of the recipient-reported jobs data. On this point, A General Accountability Office (2011) report specifically regarding U.S. Department of Energy ARRA funding did find that "the quality of full time equivalent (FTE) data reported by recipients to FederalReporting.gov has improved over time."
There have been relatively few cases of fraud in the recipient reports. Grabel (2012) writes that the RATB received more than 7,500 complaints, which led to over 1,500 investigations. "Only about two hundred cases had resulted in criminal convictions, as of the fall of 2011."
An Algorithm for Categorizing Job Types
Neither the recipients nor the ARRA oversight board categorizes jobs into the private-sector versus government; therefore, I perform this task using a three-step procedure. The procedure is diagrammed in Figure A .2 in the Appendix.
In the first stage, Step A, I assign all created/saved jobs that resulted from Stimulus contracts (as opposed to grants and loans) as private-sector jobs. My reason is as follows. Analyzing the contract data, one sees that overwhelmingly the Stimulus contracts were between an agency of the Federal government and a private business.
In the second stage, Step B, I begin by sorting each remaining primary recipient into either a government organization or a private-sector organization by using the recipient's name. If the primary recipient's name indicates a private-sector organization, I assign all of this recipient's created/saved jobs to the private sector.
One choice I must make in this step is to define a government organization. An organization is treated as part of a government if operational control is by a person(s) serving in the role of a government official, or by a person or persons that are appointed by a government official or agency. Straightforwardly, the above definitions imply that teachers at public schools and employees at state agencies are part of government. Public state universities, such the University of Wisconsin, are treated as part of government. This is because the operational control of a public, state university may be in the hands of a private organization, e.g. a board of regents, however, regents are mainly selected by state government official(s), such as the state's governor. This definition, straightforwardly, implies that private businesses are not part of government.
The ownership of a private company, and therefore its direct control, lies outside the hands of a government or government-appointed official. This is not to say that a non-government organization may not receive funds from the government. For example, although a private construction company may enter into a legal contract to create a highway for a state's Department of Transportation, the operational control of the organization is beyond the hands of government. Similarly, a charity, such as the United Way, may receive funding from a government, but my definition implies that it is not part of government.
A private organization is any organization that is not part of government, which includes both businesses and non-profits.
Approximately 1,750 recipients remained uncategorized after applying the above procedure.
A research assistant and I split the task of going through each remaining recipient by hand and assigned each to the private sector or government. This almost always involved locating a web site for the organization and reading its description and organization structure. After this 'by-hand' assignment, 2.6% of created/saved jobs have not been categorized.
The third step, Step C, attempts to distinguish how many private sector jobs were created/saved for a grant or loan received by a primary recipient if the recipient is a government organization.
Step C is necessary because a primary recipient can use its award to buy from vendors and subvendors and also make sub-awards to sub-recipients. As explained above, only the primary recipient reports the jobs created/saved and this single number is the sum of jobs created/saved from the entire award. Vendors and sub-vendors are in the private-sector and sub-recipients may be in the private sector. 9 If one were to assume that all jobs created by awards where the primary recipient was part of government, it might cause an understatement of the number of private-sector jobs created/saved.
To address this issue, I examine in turn each Federal agency that is responsible for making awards. Based on the awarding Federal agency, I allocate the created/saved jobs between the government and private sector, which amounts to assigning each agency a 'private-sector percentage.' I use three different private-sector percentages: 98% (mostly private sector, or Type I), 50% (one-half private sector, or Type II) and 5% (limited private sector, or Type III). Table 1 separates some of the Federal awarding agencies into the three categories. 10
For example, I classify U.S. Department of Transportation funded projects as being mostly in the private sector (i.e. Type I). I did this by examining grant descriptions and created/saved jobs description. The largest number of these jobs came in the form of grants from the Federal Highway Administration to state and local government agencies, which in turn contracted construction companies. There were only small amount of saved/created jobs from employment at the state and local government agencies that oversaw the projects. As a result, 2% of the jobs were assigned to government and 98% were assigned to the private sector.
As a second example, I classify U.S. Department of Justice funded jobs as being mostly in the 9 The most likely reason that a sub-recipient is in the private sector is because it is a non-profit organization. 10 In designing the entire procedure, I tried to minimize (to the greatest amount possible) the discretion, i.e. 'judgement calls,' that I had to use in categorizing jobs into the private versus government sectors.
Step C requires the most discretion on my part. This is because it is infeasible, in terms of my budget and time, to partition jobs into the private versus government sectors on an award-by-award basis in this step. Grants (JAG) to states and some localities. In reading many descriptions of projects and the jobs those projects created from the recipient reports, I observed that nearly all of the jobs are in law enforcement, the courts and jail coverage. In my reading of grant descriptions and created/saved jobs descriptions, there was relatively small number of jobs resulting from hiring vendors and also from sub-recipient grants to non-profits. As a result, the department was classified as Type III.
My explanation for these categorizations, for each of the main Federal awarding agencies, appear in Section A.2 in the Appendix. The entire list of awarding agencies and their associated types appears in Table A .3 in the Appendix.
Summarizing the procedure, suppose a particular primary recipient records creating 100 jobs.
Then,
Step A. If the primary recipient's award is a contract (as opposed to a grant or loan), then its 100 jobs are assigned to the private sector; otherwise, proceed to Step B.
Step B. If the primary recipient has a name indicating that it is in the private sector, then its 100 jobs are assigned to the private sector; otherwise, proceed to Step C.
Step C. If the primary recipient's award has a government name, then X of its jobs are assigned to the private sector where X depends on the Federal agency that funds the award. The remaining 100 − X jobs are assigned to the government sector.
Directly Funded Jobs Primarily in State and Local Government
The row labeled 'All' in Table 2 contains the total number of jobs directly created/saved in the first quarter of 2010 partitioned These numbers and those in the table do not include the 15,000 jobs (roughly 2%) that my procedure could not assign as either private or public.
The table shows that 163 thousand of the 667 thousand total assigned jobs were in the private sector. Private sector jobs made up 24.4% of all assigned jobs. This is the paper's headline finding: saved/created jobs were primarily in government.
For completeness, I would like to report the numbers of jobs by sector in a way that does not drop the small number of jobs that were not assigned. I will construct these numbers by assuming that the fraction of private sector jobs amongst the unassigned jobs equal the fraction of private sector jobs among the assigned jobs. Under this assumption, the number of private sector jobs is 166 thousand among the 682 thousand total jobs reported as being created/saved. Of course, the numbers reported including versus excluding the unassigned jobs are nearly identical. I report this adjusted number in the abstract and introduction of the paper.
Next, Table 2 breaks down the number and type of jobs for the nine largest job creating/saving Federal agencies. First, the Department of Education created the most total jobs of any agency.
These jobs were heavily weighted towards government.
The Department of Education administered several of the Stimulus' largest grant programs: Education State Grants, Title I Grants to Local Education Agencies and Special Education Grants.
These grants were for elementary and secondary education. Elementary and secondary education jobs are mainly in government. Furthermore, since local and state government revenues fell dramatically during the recession, the governments used the grants to cover budget shortfalls and pay their workers.
Also, the Department of Education administered the ARRA Government Services grants. These helped state governments meet payrolls of workers, besides those in education.
The second largest job-creating agency was the Department of Transportation. It created private-sector jobs almost exclusively; however, the number of Education-funded government jobs dwarfed the number of Transportation-funded private jobs by a ratio of fourteen-to-one. Agencies This is because roughly 49% of state and 47% of local government workers had at least a bachelor's degree, whereas for private sector workers this proportion is only 25%. 12 On the other hand, the labor market during the recession was much weaker for the less educated. In February of 2010, the unemployment rate was 4% among persons with a bachelor's degree and over 9% among persons without, as seen in Figure 1 .
Moreover, on the supply side, job availability (that is, the job posting rate) for white collar work was more than double that for blue collar work during the downturn. See Figure 1(b) . Thus, the Stimulus spending studied in this paper may have largely missed that part of the labor market in most desperate need. 13
Conclusion
A comprehensive understanding of the American Recovery and Reinvestment Act's impact is far from complete; however, a growing body of research, taken together, appears to be forming a coherent picture of some of the Stimulus' effects. That is, while the Stimulus was unsuccessful as a private-sector jobs creator, the Stimulus helped maintain and sometimes increase: (i) state and local government services, and in turn public-sector jobs, as well as (ii) transfer payments to the poor and unemployed. In each of the papers I describe next, one can see an element or elements that help shape the above picture of the Stimulus.
11 See Figure 1 in Bernstein and Romer (2009) . 12 Greenfield (2010) .
13 If the created and saved jobs were in relatively healthy parts of the job market, then one would expect to see substantial ARRA job takers coming from other jobs. To this point, Jones and Rothschild (2011) He finds that overall employment increased as a result of the Stimulus. His Table 5 
A Appendix

A.1 The Recovery Board's Definition of a Job Created or Retained
The Board's definition of a saved (also called retained) or created job is operationalized by its reporting instructions to recipients. These instructions differed slightly between recipients of contracts versus recipients of grants or loans. I will discuss the grants and loans rules first. 
Environmental Protection Agency
My reading of the descriptions of jobs created/saved is that most were in the construction industry. I did observe some descriptions associated with the retention of employees at states' agencies charged with environmental policy.
Type II Agencies: Equal division job creators
The Department of Housing and Urban Development I classify the Department of Housing and Urban Development (HUD) as creating one-half government jobs. Most of the larger awards went to state and local governments who in turn hired or retained government employees to fill program positions. For example, the City of New York was the primary recipient of a $74 million award from HUD as part of the Homelessness and Rapid Rehousing program. The city reported creating and saving 380 jobs, the description of these included program directors, housing specialists, community liaisons and outreach workers. The description suggests that these were either government jobs or jobs from non-profit organizations that help the homeless.
Note that HUD-funded awards did create many private sector jobs. The ARRA Capital Fund supported many projects that modernized existing and increased the stock of public housing. These projects funded, for example, construction managers, construction workers and engineers.
The dollars paid by local and state government agencies to these private companies would appear as payments to vendors and sub-vendors. Given that the HUD-funding led to both private-sector and government jobs, it is classified as 50% private and 50% public.
National Institute of Health
Many primary recipients of NIH awards (mainly grants) were non-government organizations.
As such, these recipients' jobs were counted as private-sector in step B of the procedure. Among the awards to a government primary recipient, one of the largest, in terms of job creation, went to the University of Florida, which reported 32.16 jobs. Its job description field states: This description suggests that all or nearly all of the jobs were at the public university.
Next, the University of Miami received a grant resulting in 20.51 jobs, also one of the largest single job-creating NIH awards. The job created/saved field describes these:
Prime recipient funded a quality coordinator, 3 research associates, a sr. research associate, a clinical research ooordinator, a research assistant, a sr. research analyst, a plebotomist, a sr. manager of research support, a professor, an an associate professor.
Subrecipients have funded a study nurse, a research scientist, a medical investigator, a deputy health officer, 9 nurse practitioners, a sr research associate, an assistant professor, 3 associate professors, a professor, a program coordinator, 2 physicians, and 5 research assistants, a site principal investigator, a site coordinator/research assistant, 2 reesarch assistant/counselors, a counselor, STI P.A. and a budet analyst. Spelling errors present in original report.
Upon examining the sub-recipients to the award, I found that there were both private-sector and government organizations.
Overall, I conclude that NIH funding to government prime recipients directly created/saved a similarly-proportioned private-sector and government jobs, and as such it is a Type II funding agency. In terms of parsing the jobs created by this funding, California's jobs descriptions from Education are particularly useful. California's main Education Fund Grant was a $4.39 billion award, of which it had spent $3.95 billion by the quarter I consider. It was California's largest job-creating grant, with 35,393 jobs created and saved; most importantly, its job description provided a useful quantitative breakdown of the jobs. In particular, its description listed 287 jobs as being vendor jobs. Thus, less than 1% of the jobs created were vendor jobs. Of the remaining jobs, 16,208 were pre-college teaching positions and 3,547 were non-teaching positions including food service, bus drivers, teaching assistants, custodians, office staff, librarians and instructional aides. The remaining jobs were at public post-secondary schools, the University of California system, the California State University system and the California Community Colleges.
The Department of Labor
I note that the Education State Grants were allowed by the Act's legislation to be used for infrastructure improvements to states' schools. Significant private sector job creation could have come from large infrastructure investment. I do not see this in the data, at least through the quarter The corresponding job description suggests that most of these jobs were in government. Hennepin County in Minnesota received a JAG award of $5.7 million dollars and reported 88.9 jobs. The description of these jobs stated that they were "all law enforcement" and "all retained."
As further evidence, only 3.6% of all expenditures was paid to vendors and sub-vendors. 
